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A System-Based Problem With System-Based Solutions*Randal J. Thomas, MD, MSR esearch on cardiac rehabilitation (CR) overthe past 3 decades has resulted in 2 impor-tant, yet divergent, conclusions. First, CR
services reduce the mortality and morbidity associ-
ated with cardiovascular disease (1,2). Second, CR ser-
vices are vastly underutilized (3,4). In this issue of the
Journal, Aragam et al. (5) provide a new insight into
the persistent gap in CR delivery: hospital-level fac-
tors are largely responsible for suboptimal CR referral
rates.SEE PAGE 2079CR is a multidisciplinary, systematic approach to
delivering secondary cardiovascular disease preven-
tion services. To participate in CR, patients who are
eligible must ﬁrst be referred by a physician, a step
that often acts as a bottleneck in the path toward CR
participation. Previous studies have explored patient-
and provider-level barriers to CR referral (3,6), but the
study by Aragam et al. (5) is unique because it explores
the relative importance of patient-, provider-, and
system-level barriers with added clarity.
Referral rates were analyzed for >1.4 million pa-
tients in the National Cardiovascular Data Registry
CathPCI database who underwent a percutaneous
coronary intervention (PCI) between 2009 and 2012.
Referral rates to CR were relatively low and did not
change appreciably during the study period (57.9% in
2009, up to 61.2% in 2012). The CR referral rates were
signiﬁcantly lower than the prescription rates of
appropriate preventive medications, such as aspirin
(97.5%) and statin (89.8%) therapy, suggesting that*Editorials published in the Journal of the American College of Cardiology
reﬂect the views of the authors and do not necessarily represent the
views of JACC or the American College of Cardiology.
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to disclose.CR referral is perhaps a quality-of-care step that is
often missed. More than one-quarter of hospitals in
this study had CR referral rates of <20%, whereas
approximately one-quarter of the hospitals were high
performers, and had CR referral rates >80%.
Patient-level factors (i.e., age, comorbid condi-
tions) had only modest effects, whereas hospital-level
factors (hospital size, procedure volume, private/
community hospital status, geographic location, and
other unidentiﬁed factors) had large effects on CR
referral. Unfortunately, the study lacks detailed in-
formation on “other unidentiﬁed hospital-level fac-
tors,” but this category likely includes, among other
things, hospital-level systems and processes that
affect CR referral.
What, then, does this and other studies tell us that
hospitals can do to solve their gap in CR referral?
Evidence points to the following system-based solu-
tions to this largely system-based problem:
1. Prioritize resources for CR services: Aragam et al.
(5) found that CR referral rates were highest in the
Midwest region of the United States, similar to a
previous report that found the highest rates of
CR participation in the Midwest (3). The reason
for this variability appears to be related to the
regional availability of CR programs. The local
concentration of CR programs has been shown to
predict CR participation (7), and is higher in the
Midwest than in other regions of the United States
(8). Those localities that prioritize resources to
provide CR services—whether with traditional
center-based CR programs or with alternative CR
delivery models (i.e., home-based CR)—are the lo-
calities most likely to achieve high performance in
CR referral and participation. Although it may not
be feasible to increase the number of center-based
CR programs to meet demands in all lower per-
forming regions, it is possible to consider hybrid
models of traditional and alternative CR for pa-
tients in such areas (9,10).
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20902. Utilize systematic CR referral: a study by Grace
et al. (11) illustrated the impact of systematic
methods on CR referral rates. Only 32% of patients
were referred to CR in the usual care group in their
study, whereas 85% of patients were referred to CR
in an intervention group that included the use of
automatic CR referral orders and a staff member
(“liaison”) who helped patients through the CR
referral and enrollment process. Other studies
supported the use of systematic methods to in-
crease CR referral rates (12).
3. Be accountable: the collection, analysis, and re-
sponse to local performance data are key steps that
are followed by high performing health care cen-
ters (13). Nationally, accountability efforts are also
being implemented to help improve the delivery
of CR to eligible patients, including performance
measures for CR referral (14) that have been
included in national data registries (including
the National Cardiovascular Data Registry), in
key cardiovascular performance measure sets,
including PCI performance measures (15), and in
the Physician Quality Reporting System, a quality
improvement program that is maintained by the
Centers for Medicare and Medicaid Services.Additional work—beyond the efforts to improve CR
referral rates—is also needed to improve the delivery
of CR services to eligible patients. Enrollment and
completion of CR, 2 additional, subsequent steps af-
ter CR referral, are suboptimal, with <50% of referred
patients enrolling in and completing a CR program
(11). Systematic interventions have also been shown
to improve enrollment and completion of CR in
eligible patients (11,16). However, new models of CR
delivery will also be needed to improve enrollment
and completion of CR, because the current capacity of
the existing CR program is only sufﬁcient enough to
enroll approximately 50% of eligible patients (17).
The study by Aragam et al. (5) is a call to action. In
the decades ahead, what types of studies will be
published in the ﬁeld of CR? Will we continue to
publish reports on the chronic gap in the delivery of
CR services, or will we instead publish reports on the
successful, system-based reduction in the CR referral
gap, and its positive impact on patient outcomes?
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